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The comforts of modern life have markedly reduced physical activity (PA), resulting in increases in morbidity and mortality. [1] [2] [3] Extensive evidence indicates that physical activity decreases mortality and morbidity risks and plays an essential role in preventing chronic diseases such as cancer, cardiovascular diseases, diabetes, osteoporosis, and depression. [4] [5] [6] [7] [8] Even though the population at large is often aware of these facts, the prevalence of sufficient physical activity among adults, youths, and children is low in the United States. 9, 10 Data from the Behavioral Risk Factor Surveillance System indicate that fewer than half of adults engage in regular physical activity. 9 The National Health Interview Survey indicates that the percentage of adults who engaged in regular leisure-time physical activity decreased from 31.2% in 2000 to 29.7% in 2005. 11 Moreover, a nationally representative survey in the United States indicated that 61.5% of children age 9 to 13 do not participate in any organized physical activity during their nonschool hours and 22.6% do not engage in any physical activity. 10 In Israel, the rates of sufficient physical activity among adults and children are even lower than in the United States. According to the National Health Status Survey, 12 approximately a third of the adult population engages in regular recommended levels of physical activity (33.2% of men and 30.9% of women). As in the United States, there are racial/ethnic disparities between the majority (ie, Jewish Israeli) and minority (ie, Arab Israeli) populations both in the prevalence of chronic disease and in physical activity. 11, 13, 14 Jewish men have been found to be 1.5 times more physically active than Arab men (35.7% vs 22.8%, respectively), whereas Jewish women are 2.2 times more physically active than Arab women (34% vs 15%, respectively) after adjusting for confounders (eg, age, education). 14 In addition, according to an international survey, Israeli school-age children ranked second to last in the frequency of recommended physical activity, averaging a frequency of 2.6 times per week for female students and 3.4 for male students. 15 rate. A parallel qualitative study, described elsewhere, was conducted among 45 of the 128 Arab Israeli college students from this study to explore impediments and facilitating factors to promoting PA among this population. 29 Results from the parallel qualitative study were used to help explain some results from the current quantitative study (ie, triangulation). 30 Before initiation of the study, the Ohalo College Institutional Review Board approved the protocol.
Measures
Dependent Variable. The prevalence of physical activity was measured using IPAQ, a validated tool that has been used in numerous studies. 26 This questionnaire's reliability was good (Spearman's rho = .8), and criterion validity had a median Spearman's rho of .30, which is comparable to other self-assessment tools. 26 IPAQ assesses vigorous and moderate physical activity. Participants were asked whether during the last 7 days they had performed walking, moderate (excluding walking), and vigorous physical activity (yes/no). In addition, they were asked to state the frequency (ie, number of days per week) and duration (ie, hours and minutes per day) of the activity. Based on the CDC/ACSM recommendations for health-promoting physical activity (ie, at least 30 minutes of moderate physical activity 5 or more days per week or at least 20 minutes of vigorous physical activity 3 or more days per week), 31 we constructed 2 dichotomous variables meeting CDC/ACSM guidelines for (1) moderate activity including walking (yes/no) and (2) vigorous activity (yes/no). Yet because of the small number of participants meeting the guidelines for recommended moderate activity and the fact that these variables were not mutually exclusive (ie, a participant could meet the guidelines for moderate and vigorous activity simultaneously), we decided to group these 2 variables into 1. Therefore, the dependent variable was dichotomous: meeting CDC/ACSM guidelines for sufficient (moderate/vigorous) physical activity (yes/ no). A yes indicated meeting the guidelines for moderate and/or vigorous PA, and a no indicated not meeting them.
Independent Variables.
A modified version of a validated questionnaire was used to examine individual and socioenvironmental correlates of PA. 27 The validation process of the original questionnaire is described by Evenson et al, 32 who found an interclass correlation of .69 (95%CI .62 to .74). Individual variables consisted of age, college year, gender, marital status, household income (low, middle, high), race/ethnicity (Arab/ Jewish), religious observance (observant/ nonobservant), BMI (kg/ m 2 ), perceived general health, TVviewing habits (yes/no; number of hours), lack of time (yes/no), lack of energy (yes/no), and self-efficacy (very confident that one can exercise more, somewhat confident/not at all confident). Socioenvironmental variables consisted of the following dichotomous (yes/no) variNumerous studies have examined the prevalence of PA among college students, finding that approximately half of the students throughout North America and Europe are not sufficiently active. 16, 17 Suminski et al 16 found that 46.7% of college students were vigorously physically active in an ethnically diverse sample in the United States, and Leslie et al 18 found that 53% of females and 68% of males were sufficiently physically active in Australia. Moreover, studies have examined personal and socioenvironmental correlates of PA among college students. 18, 19 Both individual (eg, selfefficacy, lack of time), social (eg, social support from family and friends), and environmental factors (eg, proximity to exercise facilities, presence of sidewalks, absence of crime) have been associated with physical activity in college students in North America, Europe, and Australia. 18, [20] [21] [22] In the current study we examined the role of individual and socioenvironmental correlates of physical activity behavior among Arab and Jewish physical education college students in Israel. To our knowledge, no published study has quantitatively examined socioenvironmental correlates of PA in Israel. Specifically, the objectives of the current cross-sectional study are to determine (1) the prevalence of sufficient moderate and vigorous physical activity among Arab and Jewish Israeli college students and (2) the association between the prevalence of physical activity and the social and physical environment, perceived health status, self-efficacy, race/ethnicity, religious observance, television-viewing habits, socioeconomic status, marital status, age, gender, and body-mass index (BMI).
Methods
Participants consisted of college students from Ohalo College, a physical education college in Northern Israel. All physical education college students were approached from December 2005 to March 2006. They were asked to fill out a survey gauging the prevalence of PA and correlates of recreational PA based on the socioecologic model, suggesting that social and environmental correlates play an important role in predicting PA. [23] [24] [25] The survey was composed of 2 questionnaires: the complete short version of the International Physical Activity Questionnaire (IPAQ) 26 assessing the prevalence of PA and a modified version of a validated questionnaire by Eyler et al 27 pertaining to personal, social, and environmental correlates of PA. Modifications included adapting some items from the original questionnaire to the population in the current study (eg, race/ethnicity: Arabs and Jews instead of African American/White/Hispanic, etc), omitting other items (eg, employment status), and adding items of interest from the literature pertaining to sedentary behavior and religious practice. 2, 28 All physical education college students (N = 209) were approached and asked to complete the survey. Out of the students approached, 198 orally consented and completed a questionnaire, resulting in a 94.7% response
Univariate Analysis
The association between the dependent variable and perceived individual and socioenvironmental correlates of PA is presented in Tables 2 and 3 . Male participants were 1.9 times more likely to meet the CDC/ACSM guidelines for PA than female participants (P = .001). Furthermore, Jewish participants were 1.6 times more likely to meet guidelines than Arabs (P = .018). Participants' age, BMI, marital status, household income, perceived health status, religious practices, and TV-viewing habits were not significantly associated with PA. Participants reporting lack of energy and lack of time as barriers to PA were less likely to be sufficiently physically active than those not citing these factors as barriers (P = .043, P = .071, respectively). Being very confident in one's ability to be physically active was associated 2.7 times as much with engaging in PA than being ables: presence of sidewalk, bike lanes, street lighting, poor scenery, heavy traffic, urban environment, rural/ remote environment, high crime rate, unattended dogs, too many hills, heavy traffic, speeding drivers, verbal abuse from neighbors when attempting to exercise, partner support, family support, support from friends, presence of exercise facilities, and neighborhood access to open space (eg, parks, trails, and greenways).
Statistical Methods
To establish an association between the dependent variable, meeting the CDC/ACSM guidelines for moderate/ vigorous PA, and the individual and socioenvironmental covariates (described above), both univariate and multivariate analyses were performed. Univariate analysis was applied to compare the dependent variable to the different categories of each independent variable using chi-square. Significance was 2 tailed, with  = .05. In multivariate analysis, we included covariates that were statistically significant at P < .20 into a logistic-regression model (using the Enter method). A significance level of .20 was selected rather than the conventional .05 level, to ensure that all variables that might be important covariates in the multivariate model were included. 33 A final model was built for the dependent variable using backward stepwise regression, starting with all variables found statistically significant in the previous step and removing nonsignificant variables. We entered both individual and socioenvironmental covariates into 1 model to determine which variables were more highly associated with PA. Multivariate results are expressed as the odds ratio (OR), along with the 95% confidence intervals (CI 95%), of meeting the CDC/ACSM criteria in a given group relative to those not meeting the guidelines (ie, referent group). Data were analyzed using SPSS (SPSS Inc, Chicago, IL, USA) for Windows version 15.0.
Results

Participants' Individual Characteristics
The study population consisted of mostly young (mean = 22.7, SD = 2.9), normal weight (mean BMI = 21.8, SD = 2.7), Arab Israeli (64.6%) physical education college students. A minority (25.0%) resided in the dormitories, 64.0% resided in their parents' household, and the rest lived in off-campus housing. As depicted in Table 1 , more than half (58.6%) were women, primarily unmarried (85.4%), and 58.1% reported being religiously nonobservant. Most (82.4%) perceived their general health to be either good or excellent, and almost all (91.4%) reported middle to high household incomes. A third of the students (33.3%) reported meeting the CDC/ACSM guidelines for moderate/vigorous physical activity. 
Multivariate Analysis
In the final logistic-regression model (Table 4) , 4 covariates were independently associated with PA with statistical significance: gender, race/ethnicity, self-efficacy, and neighborhood access to open space), while controlling for lack of time, lack of energy, street lighting, verbal abuse, rural environment, and exercise facilities. In this model, participants having access to open space were 2.6 times more likely to be physically active than participants with no access (P < .01). In addition, male college students were 3.7 times more likely to meet PA guidelines than female participants (OR = 3.7; 95%CI 1.8, 7.3), and Jewish students were 2.7 times more likely to meet the guidelines than Arab students (OR = 2.7; 95%CI 1.3, 5.5). Moreover, students reporting feeling very confident in their ability to be physical active were 3.1 times more likely to meet PA guidelines than students who were somewhat or not at all confident.
Discussion
To our knowledge, this is the first attempt to quantitatively examine socioenvironmental correlates of PA among Arab and Jewish college students in Israel. The role of the social and physical environment in the PA behavior of Israeli college students might be unique to Israel and therefore differ from college students elsewhere. Studies to date have only assessed the PA of the Arab and Jewish Israeli population while taking into account individual determinants such as age, gender, ethnicity, and BMI. 13 Thus in the current study we explored the role of the social and physical environment along with individual variables in relation to PA. In addition, correlates of PA have not been examined among physical education college students, who might be more cognizant of PA guidelines, have easier access to exercise facilities, and be in an environment more conducive to PA.
The results of the current study indicate relatively low levels of recommended PA among Arab and Jewish Israeli physical education college students. Overall, only 33.3% of the college students met the recommended guidelines for sufficient PA. Findings from an Israeli national survey indicated similar prevalence of PA among women (current study 24.1%; nationally 23.2%) in a comparable age group (21-to 24-year-olds) and a lower prevalence among men nationally (study 46.3%; nationally 34.8%). 12,13 A cross-sectional survey somewhat or not at all confident in the ability to be physically active (P = .006). In addition, participants living in a remote rural environment were 44% less physically active than participants not living in a remote with 19,298 university students from 23 countries similarly found that 22.0% of women from northwestern Europe, the United States, and Mediterranean countries were sufficiently physically active, whereas men from these countries were less physically active than in the current study (30.0%). 34 Studies by Leslie 16 and Suminski 18 found higher prevalence rates of PA in college students than the current study (ie, Suminski-46.7% were vigorously physically active; Leslie-53% of female and 68% of males were sufficiently physically active).
In an attempt to explain the prevalence of PA among participants we examined both personal and socioenvironmental determinants. Stratification by gender indicated that male students were almost twice as physically active as female students (male = 46.3%, female = 24.1%; P = .001). This association independently predicted PA in multivariate analysis (OR = 3.7; 95%CI 1.8 to 7.3). Numerous studies have found lower levels of PA in women than in men. [35] [36] [37] [38] Differences could be explained by differences in socialization and social norms, as well as the multiple roles women play (such as wife, caregiver, worker), making it logistically difficult to be physically active. [39] [40] [41] Other studies have found that living in rural environments results in lack of access to sports facilities, thereby hindering women's PA. [41] [42] [43] To explain this disparity between genders in PA in the study population, we examined whether the rural/ remote environment and access to facilities were effect modifiers. However, no significant interactions were found in multivariate analysis. Therefore the differences in socialization and social norms might be a more suitable explanation of the lower levels of PA among female college students in this study.
In addition, the results of the study indicate that race/ethnicity is an independent predictor of PA. Jewish college students were 2.7 times more likely to be sufficiently active than Arab students (95%CI 1.3 to 5.5) in multivariate analysis. As in this study, national data indicate that the Jewish population is 1.6 times more Table 3 (continued) physically active than the Arab population. 12 Lower levels of PA have been found worldwide in minority populations such as African Americans and Hispanic/ Latinos in the United States, the Aboriginal population in Australia, and Maoris in New Zealand. 16, 44, 45 Some studies have found that socioeconomic status is a confounding variable when examining the association between race/ethnicity and PA. 46, 47 Yet other studies suggest that differences in the physical environment and access to exercise facilities could contribute to this disparity. 48, 49 In the current study we examined and did not find participants' household income to be a confounder or an effect modifier in the association between ethnicity and PA. This disparity might be explained by findings from a parallel focus-group study conducted among a subsample of the Arab Israeli college students. 29 In focus groups, Arab Israeli students perceived the social environment as a primary impediment to PA. Specifically, living in an extended-family setting that deemphasized the importance of PA was perceived as an inhibiting factor to a physically active lifestyle. Most participants felt the government did not allocate appropriate resources to the Arab Israeli sector to accommodate PA (both facilities and funding), and others believed the lack of PA facilities was a result of mismanagement of funds by the local municipality. 29 To substantiate this observation, we compared it with the quantitative data in the current study. We examined whether the presence of exercise facilities is a confounder and/or an effect modifier in the association between the race/ethnicity and PA. The presence of facilities was not a confounding factor because (1) this variable was adjusted for in multivariate analysis and (2) no statistically significant association was found between race/ethnicity and the presence of exercise facilities (P = .226). However, the presence of exercise facilities was an effect modifier in this association (OR = 4.91; 95%CI 1.79, 13.44). Jewish students were 4.91 times more likely to meet the guidelines for sufficient PA in the presence of exercise facilities than Arab students (P = .002). Therefore, the disparity between Arab and Jewish students might primarily stem from living in an extended-family setting that deemphasizes the importance of PA or from lack of funding for PA programs rather than lack of exercise facilities. An additional personal determinant that was independently correlated with PA was self-efficacy. Students reporting being very confident in their ability to be physically active were 3.1 times more likely to be sufficiently physically active than students who were somewhat or not at all confident. Self-efficacy, or confidence in one's ability to perform a given task, has been shown to be positively correlated with PA behavior in numerous studies. [50] [51] [52] Patterson et al, 53 for instance, found that self-efficacy was correlated with higher levels of PA among college students in New Zealand. Other studies have found self-efficacy to predict PA behavior among adolescents and the adult population, as well as minority populations. [54] [55] [56] 64, 65 The fact that the study population was composed of physical education college students, in a potentially more conducive environment for PA, did not increase PA levels in comparison with other college students. In addition, the disparity in PA levels presented in this study between the Arab and Jewish populations and between genders is consistent with national data. 12, 13 The results indicate that individual variables were more highly correlated with PA than socioenvironmental variables. To increase the prevalence of sufficient PA among participants, an intervention targeting the study population as a whole should be implemented. The relatively low prevalence of moderate/vigorous PA supports this conclusion. The intervention should emphasize enhancing students' self-efficacy, while tailoring an appropriate intervention to the needs of Arab Israeli students by (1) increasing their awareness of this disparity, (2) providing personal feedback, and (3) increasing the number of socially acceptable PA programs for both women and men (eg, walking groups in Arab communities). 29 Moreover, the intervention should target female students, who were significantly less active than their male counterparts, by providing social support and addressing the multiple roles women play in society. [39] [40] [41] Future research should focus on examining the socioenvironmental correlates of PA not only among college students but also among the general Israeli population.
Extensive evidence has demonstrated that individual and environmental factors simultaneously shape health behavior. 57 In the current study individual correlates were more highly correlated with PA than socioenvironmental variables. In fact, the only environmental variable that predicted PA in the final logistic-regression model was neighborhood access to open space. Participants reporting access to open spaces such as parks, trails, and greenways were 2.6 times more likely to be physically active than participants without access to open spaces. Studies have found a correlation between proximity and access to exercise facilities or neighborhood facilities (eg, parks and walking trails) and the likelihood of being physically active. 58, 59 Wen et al 60 found that neighborhood access to parks, playgrounds, or open space independently predicted the recommended amount of walking among a random sample from the California Health Interview Survey. Reed and Ainsworth 61 found that sidewalk presence was significantly related to college students' walking and bicycling patterns. In contrast, Eyler et al 62 only found street lighting as a factor predicting PA among women, and Hooker et al 63 did not find any correlations between neighborhood environmental determinants and PA in African Americans. The current study's results indicating an independent association between individual correlates (eg, lack of time) and PA are consistent with a study of Turkish college students. 21 The lack of association between most environmental correlates and PA might stem from the fact that study participants were physical education college students. Although most (75%) students resided off campus, all were situated in a social and physical environment potentially conducive to PA when on campus. Thus, most socioenvironmental correlates might not have been perceived by participants as impediments to PA.
This study has a number of limitations. Its design is cross-sectional; therefore, a temporal relationship cannot be determined. We examined the PA behavior of students from a rural college in northern Israel. The results are not necessarily representative of other colleges in Israel or elsewhere. Furthermore, PA levels were based on self-report and were not compared with objective measures such as those obtained using an accelerometer. Similarly, the physical environment was based on perceptions and not objective measures such as GIS or census data. In addition, a modified version of a validated questionnaire was used to examine personal and socioenvironmental correlates of PA. 27 As a result, the psychometric properties of the original questionnaire might have been affected. An additional limitation was our inability to differentiate between moderate and vigorous PA because of combining both variables into 1 dependent variable.
In summary, this is the first attempt to quantitatively examine social and environmental correlates of PA
